Low dose genotoxicity of 2-amino-3,8-dimethylimidazo[4,5-f]quinoxaline (MeIQx) in gpt delta transgenic mice.
Although humans are chronically exposed to most environmental chemicals at low doses, genotoxicity assays with rodents are usually performed at high doses with short treatment period. To investigate the dose-response of genotoxicity at lower doses, gpt delta transgenic mice were fed a diet containing 300, 30 or 3 parts per million (ppm) of 2-amino-3,8-dimethylimidazo[4,5-f]quinoxaline (MeIQx) for 12 weeks and the gpt mutations in the liver were analyzed. In addition, the mice were continuously fed a diet containing MeIQx at a dose of 300 ppm for 78 weeks to examine the effect of a long-term treatment. In the mice treated for 12 weeks, the gpt mutant frequencies (MFs) were 8.6-, 2.3- and 1.2-fold higher than the control level at the doses of 300, 30 and 3 ppm, respectively. G:C to T:A transversion was the most predominant type of mutations and the fold increases in the specific MF of G:C to T:A were 58.2, 4.4 and 1.7 above the control at the three doses, respectively. The increases in the whole gpt and specific MFs at 3 ppm were not statistically significant. In the mice treated with 300 ppm of MeIQx for 78 weeks, the gpt MF was about 20 times higher than that of the untreated mice fed a control diet for 78 weeks, which was about two times higher than that of the untreated mice at 12 weeks. These results suggest that no obvious genotoxic effects can be detectable at the dose of MeIQx at 3 ppm in the liver and a longer treatment substantially enhances the genotoxicity. Factors constituting the practical threshold dose are discussed.